Heparanase multiple effects in cancer.
Heparanase is an endo-β-D-glucuronidase that is capable of cleaving heparan sulfate side chains of heparan sulfate proteoglycans on cell surfaces and the extracellular matrix, activity that is strongly implicated in tumor metastasis and angiogenesis. Apart of its well characterized enzymatic activity, heparanase was noted to exert also enzymatic-independent functions. Among these are the up-regulation of vascular endothelial growth factor (VEGF)-A, VEGF-C and activation of intra-cellular signaling involved in cell survival and proliferation. We had earlier demonstrated that heparanase may also affect the hemostatic system in a non-enzymatic manner. We had shown that heparanase up-regulated the expression of the blood coagulation initiator- tissue factor (TF) and interacted with the tissue factor pathway inhibitor (TFPI) on the cell surface membrane of endothelial and tumor cells, leading to dissociation of TFPI and resulting in increased cell surface coagulation activity. Moreover, we have demonstrated that heparanase directly enhanced TF activity which led to increased factor Xa production and subsequent activation of the coagulation system. Taking into account the prometastatic, pro-angiogenic and pro-coagulant functions of heparanase, over-expression in human malignancies and abundance in platelets, implies that heparanase is potentially a good target for cancer therapy.